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(57)Abstract: 

PROBLEM TO BE SOLVED: To increase circuit scale by 
reducing the number of constitution elements of a 
memory cell, and to perform write-in by applying power 
source voltage in which voltage drop is not caused as it 
is, with respect to a shadow RAM using a ferroelectric 
capacitor. 

SOLUTION: Ferroelectric substances F0, F1 are 
connected directly to each of storage nodes M0, M1 of 
an ordinary SRAM cell constituted of six transistors. 
Thereby, two transistors per one cell can be reduced. 
Increasing capacity can be performed in the extent of a 
conventional SRAM. Also, as voltage drop by a transistor 
is not caused, power source voltage is applied to a 
ferroelectric capacitor as it is and write-in can be 
performed. 
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R^M 1 $^Uftf7 h-^BLN&tKiEt'>y f-iBL 

[0 0 4 4] IEIirok'<y h&te2*£&U ^CD-iglcH 

minify ^momBEZitgrrz-tzyxyy? (mm-tt 
■?) ^s^^n-s. sc. mz&&-m\z^-?nfrwy 20 

3?hk (s^-a-r) t>trv MUKSsttsn*. n 

MOS h5>v > X^M0R^MlCOy-h«@«*®CO 

mmz'&r>TT?±:ZZi%.tts.Z> 1 *C07- FUSS*? 

[0 0 4 5] -mmm<D7l/-]-nPL\ZtgWl2tlfz 
^lMiF0SU!Fllt K^CIBtiy-HQOS. 
ZfiQ l£;fe*%nsn&. yk-«PLeA-h 30 

(PL) *BSMSlB4i;:&ift$ns. J8f&±, Se#cos 

IFORtfF id*)iJra$n&^it. IMhlffalFSO— H 
icg^sns^v- i^p L&tf jmsenrrs pls 

7C0^3|5CD->^ K-R AM i It ST •£><*:, ^fgBJCDv'-v 
H-RAMTI1 IB1*/-FQ0&tfQl£»BSttflcg 
fiF ORtf F 1 £CD|S]CDMOS h 5 >yXi'M2 

[0 0 4 6] Jfcfc, C0%910&Jfi090)tt0Stt#$S& 40 

HEE (Vcc) CO*52^CO 1 dig^Sft-S. dCOfc*. ?£ 
BI«**«K:*^»«EEttttVcc/ 2 Sfctt - Vcc/ 2 

w& s r a m t mm\zn t>nz> -ctam £#n&-r . 

[0 0 4 7] WZ, X K7ffll)^ICO^T0 2, 3 
LTittBj-r^). ffi. E2Ml(Oig§f*$IFORU: 
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MlFORi^F 1 c0JSg»gC0*[6]»C^L#>L^X h 
IC^ofeS*. T'V- h«§iPL£Vcc/2^e>Vcc. M 

ico v^tiKwr-sdttcfcoff^n-s (ft. 03©g 

Tffir^T^IC. yu-h^PL* Vcc/ 2*^0 V, 
HKVcc^tiBIbLTfcJ&^fcCQ-e&S) . 
[0 0 4 8] 7*V- YWkV L€rVcc/2^e>Vccfr5l# 

tt$n«3lR«»«fiK:»0 V, 8Mfe«{££«irf-5fB 

tsy - h \zmm-zn2>&mw.ft®m\z\t- vcctfwmz 
n-s. -vcc&m\i2ntc&mw,ft®&\tw2e>&c\z 

&W]?Z>. *r<D&7U— h^PL^O VlC§l#Ttf-5 
t, S2Sm£ES:«}fr-5fBti:/-KIC^Sns^® 

#;^«ic«vcc, »*«ffitff»r*e*y-HK:»tt 
£ns!£t8®##fltc«o va^irasti-s. vcctfwm 

[0 0 4 9] »«S«IIC«JS*j£»fL-^TCO/- K/Wgifc 
fciBtS 7 - H \Zfflfc £ n§ \t® 2 CD,6 B T 

-K«©»»««:**ttj*CDT?a««-«l-Pr 

K-RAMIiW^tt^t'JtLTftfftS. 
[0 0 5 0] iklC, «JgaA^fCOU3-JH(|fplCOI/i 

aSSA^ICtt, «7-K^WLR^U-h«gPL$D- 

lattr^x-^s-^u 7^707/3 \zn*k-?zz.ttf 
t, fet&y-KcDH&fc'f l, 2^i#fiK : r-5M 

OS Z/i?7^$ (Dti -y 7"U >^IC J; 0 ±#T5. Ctl 
[0 0 5 1] :ECD^e#®£0 2©.6BT&irr£3$iif 

m^Sfttt. ftoai#i**DT«»t**ii:it 

^. 'h^HgliLTK. Cin«Q-V¥®±ICiS< 
#H^tDiW^^B*'>'=>AIC|fi]A^-5 t^T (^cfflYl) <t, D 
*^At|S]^T5 t€f (^cEPY2) t SittJT-S t , BA^ 
^.AlC(6]*v5t# (Vfitm-^fr IC f«t -5 C <h <t 0 ?fl T 

[0 0 5 2] HlC©ifgm£E^±#<&Sctt, iEtS/-HC0 

1 , 2 *«}fiE-r^ H7>vx^col# 

t/>Mfl£ES:i@^S«i:, 7 U «y 7^7 D y 7 3 1CIEC0 7 -< - 
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KA v >? ififrfr 0 IBIS J - H ©«EE©?SS<g; Zmffi-T -S . 

0. ^DT^LT^cKigy-KKiGNDt&S. & 
tgtc:7V-h^£Vcc/2l;:IS:j£L-7'f HJHKJB£& 
5. SS^ibT. ttMaWrfltK:Vcc&att-r«»Bitttt 

[0 0 5 3] gUifc^LjtJSt;:, *5g^(0^m»^ffi 10 

•So Lrt-'fc, ^-*©M*-fcHU#i*-&#-tt, fi£#©v-v 
h'-RAMtl^iltC, ii#<7)S RAMtmV&oiZftv 

CO 0 5 4] ^±tcia^bfe^^, #fgBJ3©->^ K-R 

7*U- hi^Sr^^^EU-feJl/T^jKDiB^i-r-l)^ t 

[0 0 5 5] *f?i©->1-H-RAMTH 7"l/-hl 
P LSrM^lCttVcct 0 Vt©F^(D^«fi: 
<tt, i&Vcc/2) t-r^CttcJ:0. ^Hft^fiJ- 
rt^£«flE£ifSVcc/2 lCigfn-r-5ii^T^-5. 3£tif 

*%BJT«. @2©tXfU ->X #14 ©&(::, jfSBfJC 
^®#^ftf-*^5SEET&SVcc/2 £tr[«JEEVc 30 

oTflMiglgl&KtfS^^t: (0 5 K^-©i@t#^b 
Kg0T£kX^U ->X#14©#<fct*^©0iJ£^-r) « 

isw- ens cit left ^HcsugtefciA. 

[0 0 5 6] ffi, 0 1 IC^L7tSRAM-fe;i-Sr«fig-rS 
7Uyy7a^3lt 0 6 (A) (C^T^lC, CMO 

X^MOO, M01 £ Pf v^MOS h^^X^MOl, 
M02<»:j^S>&.5t)©T&9. h7>X7ry- hfflMO 40 
Sh7>yX^M0, Mltef-a-T. l-fe^^O'&tt 6 

(B) K^UJt&l::, SSJatitRl. R2£NftMM 
OSh7>y7^M00, MOlW^iiL-T^fflUit, K 
ffitr[4 h7>y7i'(0/ : tiJt;P (l-fe^ySD'&tM f- 
^^v'X^O^^'J-bJU) tCfc^Bj^jgfflT-^-lbfc© 

[0 0 5 7] 50 
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*g^-r-5Cilc«kO. Sf3t5©->-v K-RAMJ:Dfe'> 
&I^6 0 (Sfcti4-P) CD h^^X^T^U-fc;!/* 

[0 0 5 8] ft, ffi#©jS&«P$t;::fc^TXV- h«RSr*<J 
Vct/2tLT, ®^^#ftlC^A^m^^SfPUT 

K - R A M K it ft f & £ . *gfi ©#flS*t<i>BE <fc fc -5 *«. 
±MiLfe^(Cj!?|Vcc/2^g(C^S4-^^^^iC^ 

[0®©ffi»&l»BJ» 

[SI] *$Bfi©*it«SS-riattiaT**. 
[02] *»WK*ttSBR«#*F«©Q-v¥iii±© 
tXr'J ->X4#t££*f-0T;&5. 
[03] *&W<D7> h7IMm©*-f S^^-fr-hT 

[04] *^Bj©ijn-;H!if^fl#cD^<5>^i'-h 

[0 5] &ftfre8ft©#SK«lBlftK:#'5&&£fl:£ 

[0 6] (A) liSRAMtMMt?>7iJ7 7'7P 
S/ycDH8&0-0lJ£jSU (B) «^-©ftfioO«sj^^-r0 

[07] fie*©Mft*fl£*«*ffl^fc'>^ H-RAM© 
««J^^-r0T*S. 
[08] 07 ©3£^m#$»©Q-V¥®±©tX-f-U 

[09] 0 7 (OX h7»fPPt05"f 5>yf t-hf* 

[010] 0 7©Un-;H()f^B#<D^'f 5>^ + — h 
©— t»J£5Vf 0T&5. 

[011] m7 <D<jzi—j],mfcm<D?'i s.>if^\-b 

[#^©iftBjf] 
i, 2 -rwx— ^ 

3 7Vy?7a<y7 

4 PL^ggftlUK 
BLN, BLT My Y%m 
F 0 , F 1 JfeRQflc Sffl 
QO, Q 1 IHtS/— K 

MO, M 1 MOS h-^v'X* 
PL y'U-hi^ 
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